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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 
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S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 4 sheets. 



3. This report contains indications relating to the following items: 

I S Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 
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IV 
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preliminary examining authority: 

European Patent Office 
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Authorized officer 
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Form PCT/1PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELI 
EXAMINATION REPORT 



INARY 



International application No. PCT/EP99/07633 



I. Basis fth r p rt 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 
Description, pages: 



1-44 



as originally filed 



Claims, No.: 
1-21 



as received on 



29/01/2001 with letter of 



29/01/2001 



Drawings, sheets: 

1/9-9/9 as originally filed 



Sequence listing part of the description, pages: 

1 -43, as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

H contained in the international application in written form. 

H filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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International application No. PCT/EP99/07633 



□ 



the description, 
the claims, 
the drawings, 



pages: 
Nos.: 



□ 



□ 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application, 
claims Nos. 1-21 (partially). 



□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 



□ the description, claims or drawings (indicate particular elements beloW) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

SI no international search report has been established for the said claims Nos. 1-21 (partially). 

2. A meaningful international preliminary examination report cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



V. R asoned statement under Article 35(2) with r gard to nov Ity, inventiv step r industrial applicability; 
citations and xplanations supporting such statement 



because: 
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1. Statement 



Novelty (N) 


Yes: 


Claims 


4 and 7-21 




No: 


Claims 


1-3, 5 and 6 


Inventive step (IS) 


Yes: 


Claims 


7-10, 14 and 19-21 




No: 


Claims 


4, 11-13 and 15-18 


Industrial applicability (IA) 


Yes: 


Claims 


1-21 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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SECTION I 

1. The amended claims 1-21 filed with your letter of 29.01.01 are considered to be 
allowable under Rule 70.2 (c) PCT. 

SECTION III 

2. The present International Preliminary Examination Report is restricted to the 
searched subject-matter, i.e. 

Claims 1-21 ( partially) , which refer to a DNA molecule having sequence SEQ ID 
NO:1, the encoded subtilisin-like serine protease having sequence SEQ ID NO:2, 
their use and transgenic plants with altered activity of the above protease. 

SECTION V 

3. Reference is made to the following documents: 

D1 : EMBL Database, Accession Number AC00241 1 , 1997 

D2: STRPEMBL Database, Accession Number 064495, August 1998 

D3: Journal of Experimental Botany, Vol. 49, abstract P7.58, 1998, page 62 

4. Novelty (Article 33(2) PCT) 

The present application does not satisfy the criterion set forth in Article 33 (2) PCT 
because the subject-matter of claims 1-3, 5 and 6 is considered to be part of the 
prior art as defined in the regulations (Rule 64 (1)-(3) PCT). 

Document D1 discloses the sequence of the Arabidopsis thaliana F20D22 protein 
and of its encoding nucleic acid. It should be noted that the F20D22 protein 
corresponds to the SDD1 protein, which has sequence SEQ ID NO:2. 
Document D2 also discloses the sequence of the Arabidopsis thaliana F20D22 
protein. 

Therefore, the subject-matter of claims 1-3 is not novel over D1 and D2. 
Although not explicitly disclosed, the subject-matter of claims 5 and 6 is also 
anticipated by documents D1 and D2. 
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Regarding the above lack of novelty the following should be considered: 

The feature " recombinant " (claims 1-3) is not regarded as a distinguishing feature 
and therefore it does not constitute a genuine restriction on the DNA molecule. On 
the contrary, a recombinant DNA molecule (encoding a protein having SEQ ID NO:2) 
includes both the native DNA molecule and the recombinantly produced DNA 
molecule. Said term only refers to the process by which the DNA molecule is 
obtained. 

A DNA molecule, regarded as a chemical product, should be clearly and 
unambiguously characterised by technical features and not by its process of 
manufacture. 

Regarding this issue, it should be pointed out that "claims for products defined in 
terms of a process of manufacture are admissible only if the products as such fulfil 
the requirements for patentability...' 1 , which is not the case here (see above). 
Moreover "a product is not rendered novel merely by the fact that it is produced by 
means of a new process". 

Therefore, the fact that the DNA molecules of the present application are obtained 
by recombinant DNA technology does not render them novel. 

5. Inventive Step (Article 33 (3) PCT) 

5.1. Claims 7-10. 14 and 19-21 

The technical problem to be solved by claims 7-10, 14 and 19-21 can be 

considered to lie in the provision of means and methods for modulating the stomatal 
density in plants. 

The solution provided by the Applicant to solve the above problem relies in the use 
of a DNA molecule (SEQ ID NO:1) encoding a subtilisin-like serine protease (SEQ 
ID NO:2). 

The closest prior art to evaluate the inventiveness of claims 7-10, 14 and 19-21 is 
document D2, which discloses the sequence of the Arabidopsis thaliana F20D22 
protein (=SDD1 protein). D2 further refers to a subtilisin function of said protein. 
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Although document D3 discloses the Arabidopsis thaliana ARA12 protein, a subtilisin- 
like serine protease, and the use of its encoding cDNA in the antisense orientation 
to transform Arabidopsis plants, it further states that the function of said protease 
remains unknown. 

D3 is not regarded as an incentive for the use of the sequence of D2 (or D1) for the 
production of transgenic plants with altered stomata characteristics, since it was not 
expected that the introduction of said DNA into a plant would lead to said phenotype. 
Therefore, the solution for the above problem was not obvious for the person skilled 
in the art. 

Thus, the subject-matter of claims 7-10, 14 and 19-21 is considered to involve an 
inventive step. 

5.2. Claims 11-13. 15 and 16 

The present application does not satisfy the criterion set forth in Article 33 (3) PCT 
because the subject-matter of claims 11-13, 15 and 16 does not involve an inventive 
step (Rule 65 (1) and (2) PCT). 

The closest prior art to evaluate the inventiveness of claims 11-13, 15 and 16 is 

document D2, which discloses the sequence of the Arabidopsis thaliana F20D22 
protein (=SDD1 protein). D2 further refers to a subtilisin function of said protein. 

Document D3 discloses the Arabidopsis thaliana ARA12 protein, a subtilisin-like 
serine protease, and the use of its encoding cDNA in the antisense orientation to 
provide a construct to transform Arabidopsis plants. 

In view of the above, the person skilled in the art would not require any inventive 
skills in order to perform the experiments disclosed in D3 with another subtilisin-like 
serine protease, namely the one disclosed in D2 (or D1), and thereby provide 
subtilisin deficient transgenic plants. 

Therefore, the subject-mater of claims 11-13, 15 and 16 does not involve an 
inventive step. 



Form PCT/Separate Sheet/409 (Sheet 3) (EPO-April 1997) 



1 



INTERNATIONAL PRELIMINARY International application No 

EXAMINATION REPORT - SEPARATE SHEET 



PCT/EP99/07633 



5.3. Claims 4. 17 and 18 



Claims 4, 17 and 18 do not contain any features which, in combination with the 
features of any claim to which they refer, meet the requirements of the PCT in 
respect of inventive step. 

6. Industrial Applicability (Article 33(4) PCT) 

The subject-matter of present claims 1-21 is susceptible of industrial applicability as 
defined in Article 33 (4) PCT. 

SECTION VII 

7. Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art 
disclosed in documents D1-D4 are not mentioned in the description, nor are these 
documents identified therein. 
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Claims 



1 . A recombinant DNA molecule comprising: 

(i) a nucleic acid molecule encoding a subtttisin-like serine protease or 
encoding a biologically active fragment of such a protein, selected from 
the group consisting of 

(a) nucleic acid molecules comprising a nucleotide sequence 
encoding a protein comprising the amino acid sequence as given 
in SEQ ID NO: 2, 8, 10 or 12; 

(b) nucleic acid molecules comprising a nucleotide sequence as 
given in SEQ ID NO: 1 , 7, 9 or 1 1 ; 

(c) nucleic acid molecules encoding a protein comprising at least the 
D region, H region, substrate binding site and/or S region of the 
subtilisin-like serine protease encoded by a nucleic acid molecule 
of (a) or (b); or 

(d) nucleic acid molecules hybridizing with the complementary 
strand of a nucleic acid molecule as defined in any one of (a) to 
(c); 

(e) nucleic acid molecules encoding a protein the amino acid 
sequence of which is at least 65% identical to the amino acid 
sequence encoded by a nucleic acid molecule of any one of (a) 
to(c); 

(f) nucleic acid molecules, the nucleotide sequence of which is 
degenerate as a result of the genetic code to a nucleotide 
sequence of a nucleic acid molecule as defined in any one of (a) 
to (e); or 

(ii) a nucleic acid molecule encoding a mutant non-active or a hyper-active 
form of or an antibody against the subtilisin-like serine protease 
encoded by a nucleic acid molecule of (i); or 
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(iii) a nucleic acid molecule which specifically hybridizes with a nucleic acid 
molecule of (i) or the complementary strand thereof. 

2. The recombinant DNA molecule of claim 1 wherein the nucleic acid molecule 
is DNA, cDNA, genomic DNA or synthetically synthesized DNA. 

3. The recombinant DNA molecule of claim 1 wherein the nucleic acid molecule 
is derived from a plant, preferably Arabidopsis or potato. 

4. The recombinant DNA molecule of any one of claims 1 to 3 wherein said 
nucleic acid molecule is operably linked to regulatory elements allowing the 
expression of the nucleic acid molecule in plants. 

5. A vector comprising a recombinant DNA molecule of any one of claims 1 to 4. 

6. A host cell containing a vector of claim 5 or a recombinant DNA molecule of 
any one of claims 1 to 4. 



7. 



8. 



A method for the production of transgenic plants with altered stomata 
characteristica compared to wild type plants comprising the introduction of a 
recombinant DNA molecule of any one of claims 1 to 4 or the vector of claim 5 
into the genome of a plant, plant cell or plant tissue. 

A transgenic plant cell comprising stably integrated into the genome a 
recombinant DNA molecule of any one of claims 1 to 4 or a vector of claim 5 
or obtainable according to the method of claim 7, wherein the expression of 
the nucleic acid molecule results in an increased expression or activity of 
subtilisin-like serine proteases in transgenic plants compared to wild type 
plants. 

A transgenic plant or a plant tissue comprising plant cells of claim 8. 
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10. 



The transgenic plant of claim 9 which displays a decreased stomata density 
lower conductance of stomata and/or wherein the water consumption is 
lowered compared to wild type plants. 

11. A transgenic plant cell which contains stably integrated into the genome a 
recombinant DNA molecule of any one of claims 1 to 4 or part thereof, a vector 
of claim 5 or obtainable according to the method of claim 7, wherein the 
presence, transcription and/or expression of the nucleic acid molecule or part 
thereof leads to reduction of the synthesis or the activity of subtilisin-like serine 
proteases in transgenic plants compared to wild type plants. 

12. The plant cell of claim 11, wherein the reduction is achieved by an antisense, 
sense, ribozyme, co-suppression and/or dominant mutant effect. 

13. A transgenic plant or plant tissue comprising the plant cells of claim 1 1 or 12. 

14. The transgenic plant of claim 13 which displays increased stomatal density 
and/or higher conductance of stomata and/or increased content of sugars 
and/or protein in plant leaves compared to wild type plants. 

15. The transgenic plant of any one of claims 9, 10, 13 or 14, the plant cell of any 
cne of claims 8, 11 or 12, or the plant tissue of claim 9 or 13, wherein said 
Plant, plant cell or plant tissue is derived from a monocotyledonous or 
dicotyledonous plant. 

16. The transgenic plant, plant cell or plant tissue of claim 15, wherein said plant is 
denved from maize, rice, barley, wheat, rye, oats, tomato, melon, banana 
ch.coree, salad, cabbage, potato, tobacco, alfalfa, clover, oilseed rape 
sunflower, peanut, soybean, cotton, sugar beet, linseed, flax, millet, hemp! 
sugar cane, bean, pea or tree. 

1 7. Harvestable parts or propagation material of plants of any one of claims 9, 1 0, 
1 3 or 1 4 to 1 6 comprising plant cells of claim 8, 1 1 , 1 2, 1 5 or 1 6. 
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18. A kit comprising a recombinant DNA molecule of any one of claims 1 to 4 or a 
vector of claim 5. 



19. A method for the production of a transgenic plant comprising an increased 
yield and/or increased stomatal density compared to wild type plants, wherein 

(a) a plant cell is genetically modified by the introduction of a foreign 
nucleic acid molecule the presence of which or the expression of which 
results in a decreased activity of a subtilase; 

(b) a plant is regenerated from the cell prepared according to step (a); and 

(c) further plants, if any, are generated from the plant prepared according 
to step (b). 



20. 



21. 



A method for the production of a transgenic plant having a decreased water 
consumption and/or decreased stomatal density compared to wild type plants 
wherein 

(a) a plant cell is genetically modified by the introduction of a foreign 
nucleic acid molecule the presence of which or the expression of which 
results in an increased activity of a subtilase; 

(b) a plant is regenerated from the cell prepared according to step (a); and 

(c) further plants, if any, are generated from the plant prepared according 
to step (b). 

Use of a nucleic acid molecule encoding or regulating the expression of a 
subtilisin-like serine protease or a nucleic acid molecule hybridizing with such 
a nucleic acid molecule, a nucleic acid molecule as defined in any one of 
claims 1 to 4, a recombinant DNA molecule of any one of claims 1 to 4, or a 
vector of claim 5 for the production of plants with improved fresh and dry 
weight, for enhancing the content of sugars and/or protein in plant leaves for 
the production of plants with, reduced leaf temperatures or with reduced water 
loss and lower water consumption, for the modulation (enhancement) of C0 2 
uptake into and H 2 0 release from leaves, for sustained photosynthesis under 
high intensity conditions or for the improvement of disease resistance of 
plants. 
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Claims 

A recombinant DNA molecule comprising: 

(i) a nucleic acid molecule encoding a subtilisin-like serine protease or 
encoding a biologically active fragment of such a protein, selected 
from the group consisting of 

(a) nucleic acid molecules comprising a nucleotide sequence 
encoding a protein comprising the amino acid sequence as 
given in SEQ ID NO: 2, 8, 10 or 12; 

(b) nucleic acid molecules comprising a nucleotide sequence as 
given in SEQ ID NO: 1 , 7, 9 or 1 1 ; 

(c) nucleic acid molecules encoding a protein comprising at least 
the D region, H region, substrate binding site and/or S region 
of the subtilisin-like serine protease encoded by a nucleic acid 
molecule of (a) or (b); or 

(d) nucleic acid molecules hybridizing with the complementary 
strand of a nucleic acid molecule as defined in any one of (a) 
to (cj; 

(e) nucleic acid molecules encoding a protein the amino acid 
sequence of which is at least 65% identical to the amino acid 
sequence encoded by a nucleic acid molecule of any one of 
(a) to (c); 

(f) nucleic acid molecules, the nucleotide sequence of which is 
degenerate as a result of the genetic code to a nucleotide 
sequence of a nucleic acid molecule as defined in any one of 
(a) to (e); or 

(ii) a nucleic acid molecule encoding a mutant non-active or a hyper- 
active form of or an antibody against the subtilisin-like serine 
protease encoded by a nucleic acid molecule of (i); or 

(iii) a nucleic acid molecule which specifically hybridizes with a nucleic 
acid molecule of (i) or the complementary strand thereof. 
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The recombinant DNA molecule of claim 1 wherein the nucleic acid 
molecule is DNA, cDNA, genomic DNA or synthetically synthesized DNA. 

The recombinant DNA molecule of claim 1 wherein the nucleic acid 
molecule is derived from a plant, preferably Arabidopsis or potato. 

The recombinant DNA molecule of any one of claims 1 to 3 wherein said 
nucleic acid molecule is operably linked to regulatory elements allowing the 
expression of the nucleic acid molecule in plants. 

A vector comprising a recombinant DNA molecule of any one of claims 1 to 
4. 

A host cell containing a vector of claim 5 or a recombinant DNA molecule of 
any one of claims 1 to 4. 

A method for the production of transgenic plants with altered stomata 
characteristica compared to wild type plants comprising the introduction of 
a recombinant DNA molecule of any one of claims 1 to 4 or the vector of 
claim 5 into the genome of a plant, plant cell or plant tissue. 

A transgenic plant cell comprising stably integrated into the genome a 
recombinant DNA molecule of any one of claims 1 to 4 or a vector of claim 
5 or obtainable according to the method of claim 7, wherein the expression 
of the nucleic acid molecule results in an increased expression or activity of 
subtilisin-like serine proteases in transgenic plants compared to wild type 
plants. 

■ A transgenic plant or a plant tissue comprising plant cells of claim 8. 

The transgenic plant of claim 9 which displays a decreased stomata 
density, lower conductance of stomata and/or wherein the water 
consumption is lowered compared to wild type plants. 
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A transgenic plant cell which contains stably integrated into the genome a 
recombinant DNA molecule of any one of claims 1 to 4 or part thereof, a 
vector of claim 5 or obtainable according to the method of claim 7, wherein 
the presence, transcription and/or expression of the nucleic acid molecule 
or part thereof leads to reduction of the synthesis or the activity of subtilisin- 
like serine proteases in transgenic plants compared to wild type plants. 

The plant cell of claim 11, wherein the reduction is achieved by an 
antisense, sense, ribozyme, co-suppression and/or dominant mutant effect. 

A transgenic plant or plant tissue comprising the plant cells of claim 11 or 
12. 

The transgenic plant of claim 13 which displays increased stomatal density 
and/or higher conductance of stomata and/or increased content of sugars 
and/or protein in plant leaves compared to wild type plants. 

Harvestable parts or propagation material of plants of any one of claims 9, 
10, 1 3 or 1 4 comprising plant cells of claim 8, 1 1 or 1 2. 

A kit comprising a recombinant DNA molecule of any one of claims 1 to 4 
or a vector of claim 5. 

A method for the production of a transgenic plant comprising an increased 
yield and/or increased stomatal density compared to wild type plants, 
wherein 

(a) a plant cell is genetically modified by the introduction of a foreign 
nucleic acid molecule the presence of which or the expression of 
which results in a decreased activity of a subtilase; 

(b) a plant is regenerated from the cell prepared according to step (a); 
and 

(c) further plants, if any, are generated from the plant prepared 
according to step (b). 
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A method for the production of a transgenic plant having a decreased water 
consumption and/or decreased stomatal density compared to wild type 
plants wherein 

(a) a plant cell is genetically modified by the introduction of a foreign 
nucleic acid molecule the presence of which or the expression of 
which results in an increased activity of a subtilase; 

(b) a plant is regenerated from the cell prepared according to step (a); 
and 

(c) further plants, if any, are generated from the plant prepared 
according to step (b). 



Use of a nucleic acid molecule encoding or regulating the expression of a 
subtilisin-like serine protease or a nucleic acid molecule hybridizing with 
such a nucleic acid molecule, a nucleic acid molecule as defined in any one 
of claims 1 to 4, a recombinant DNA molecule of any one of claims 1 to 4, 
or a vector of claim 5 for the production of plants with improved fresh and 
dry weight, for enhancing the content of sugars and/or protein in plant 
leaves for the production of plants with reduced leaf temperatures or with 
reduced water loss and lower water consumption, for the modulation 
(enhancement) of C0 2 uptake into and H 2 0 release from leaves, for 
sustained photosynthesis under high intensity conditions or for the 
improvement of disease resistance of plants. 



